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JUHHQKRXVH JDVHV 8QGHU WKH .\RWR 3URWRFRO JRYHUQPHQWV RI PRVW LQGXVWULDOL]HG
FRXQWULHVKDYHWDNHQDILUVWLPSRUWDQWVWHSLQWKDWGLUHFWLRQE\FRPPLWWLQJWKHPVHOYHVWR
UHGXFH WKHLUHPLVVLRQVZLWKLQD VSHFLILHG WLPHKRUL]RQ0HHWLQJ WKHVH WDUJHWV UHTXLUHV
DPRQJ RWKHUPHDVXUHV DQ LPSURYHPHQW LQ HQHUJ\ HIILFLHQF\ WR UHGXFH HQHUJ\UHODWHG
JUHHQKRXVHJDVHPLVVLRQV+HUHTXHVWLRQVDULVHFRQFHUQLQJKRZ DQGZKHQ WRVWLPXODWH
WKHDGRSWLRQRIHQHUJ\VDYLQJWHFKQRORJLHV*UXEE2(&'
$QVZHULQJ WKHVH TXHVWLRQV UHTXLUHV LQVLJKW LQWR WKH SURFHVVHV RI WHFKQRORJLFDO
FKDQJH $ ILUVW LPSRUWDQW FKDUDFWHULVWLF RI WHFKQRORJLFDO FKDQJH LV LWV LQKHUHQW
XQFHUWDLQW\ERWK LQ WHUPVRI WKHDUULYDORIQHZYDULHWLHVRID WHFKQRORJ\DVZHOO DV LQ
WHUPV RI WKHLU SHUIRUPDQFH $ VHFRQG LPSRUWDQW FKDUDFWHULVWLF LV WKDW WKH UDWH RI
WHFKQRORJLFDO SURJUHVV PD\ EH GULYHQ E\ DPRQJ RWKHUV OHDUQLQJ HIIHFWV VHH IRU
H[DPSOH 'DYLG  'RVL  *UEOHU HW DO  DQG 2(&',($  7KLUG
DGRSWLRQ GHFLVLRQV DUH DW OHDVW SDUWO\ LUUHYHUVLEOH ZKLFK LQ FRPELQDWLRQ ZLWK
XQFHUWDLQ WHFKQRORJLFDO FKDQJH JLYHV DQ LQFHQWLYH WR SRVWSRQH DGRSWLRQ WR OLPLW WKH
OLNHOLKRRGRI UHJUHW VHH IRU H[DPSOH'L[LW DQG3LQG\FN )DU]LQ HW DO  DQG
3LQG\FN)RXUWK ILUPV DQGKHQFH LQGXVWULHV DUHKHWHURJHQHRXVZLWK UHVSHFW WR
WKH LQWHQVLW\RIHQHUJ\XVHZKLFK UHVXOWV LQ WKH W\SLFDO6VKDSHGGLIIXVLRQSDWWHUQV DV
REVHUYHG LQ UHDOLW\ IRU H[DPSOH'DYLHV  -DIIH DQG6WDYLQV  DQG6WRQHPDQ
 7KH FKDOOHQJH IRU JRYHUQPHQWV LV WR GHYHORS SROLFLHV DLPHG DW DFKLHYLQJ WKH
PDFURHFRQRPLF RU JHQHULF JRDOV LPSRVHG E\ HPLVVLRQ UHGXFWLRQ WDUJHWV ZKLOH WDNLQJ
 ,QYHVWPHQWVDUHVDLGWREHLUUHYHUVLEOHLIQRWDOOFRVWVDVVRFLDWHGZLWKWKHWHFKQRORJ\DGRSWLRQFDQEHUHFRXSHG7ZRLPSRUWDQWVRXUFHVRILUUHYHUVLELOLW\DUHWKHLQVWDOODWLRQFRVWVDQGWKHIDFWWKDWWKHUHVDOHYDOXHRIWKHPDFKLQHU\JHQHUDOO\IDOOVVKRUWRIWKHSXUFKDVHSULFH

LQWR DFFRXQW WKHVHPLFURHFRQRPLF FKDUDFWHULVWLFV WKDW GHWHUPLQH DGRSWLRQ EHKDYLRU RI
LQGLYLGXDOILUPV
,Q WKLV SDSHU ZH DQDO\]H WKH HIIHFWLYHQHVV RI LQYHVWPHQW VXEVLGLHV LQ DFKLHYLQJ
HPLVVLRQ UHGXFWLRQV WDNLQJ LQWR DFFRXQW WKH VW\OL]HG IDFWVRI WHFKQRORJLFDO FKDQJH DQG
WHFKQRORJ\ DGRSWLRQ :H DQDO\]H WKH LPSDFW RI XQFHUWDLQ WHFKQRORJLFDO SURJUHVV E\
H[SOLFLWO\ WDNLQJ LQWRDFFRXQW WKHRSWLRQYDOXHRISRVWSRQLQJ WKH DGRSWLRQ WKDW LV WKH
RSSRUWXQLW\ FRVW RI LPPHGLDWH DGRSWLRQ :H ILQG WKDW PRUH XQFHUWDLQ WHFKQRORJLFDO
SURJUHVV WHQGV WR UHVXOW LQ ODUJHU ORQJUXQ HQHUJ\ VDYLQJV EXW LQ VPDOOHU VKRUWUXQ
VDYLQJV 7KH JRYHUQPHQW FDQ FRXQWHUEDODQFH WKHVH HIIHFWV E\ LQWURGXFLQJ LQYHVWPHQW
VXEVLGLHV ,QYHVWPHQW VXEVLGHV WHQG WR VSHHG XS DGRSWLRQ RI QHZ YDULHWLHV RI
WHFKQRORJLHVDQGDUHIRXQGWRLQFUHDVHVKRUWUXQHQHUJ\VDYLQJVDOEHLWDWWKHH[SHQVHRI
VPDOOHUHQHUJ\VDYLQJVLQWKHORQJUXQ:HDQDO\]HWKHVHQVLWLYLW\RIWKHVHUHVXOWVIRUWKH
QDWXUHRI WHFKQRORJLFDO SURJUHVVE\ DOORZLQJ IRUGLIIHUHQW DVVXPSWLRQVZLWK UHVSHFW WR
OHDUQLQJ RU VSLOORYHU HIIHFWV WKH VXFFHVV RI LQQRYDWLRQ WKH VSHHG RI TXDOLW\
LPSURYHPHQW WKH GLVFRXQW UDWH DQG WKH H[LVWHQFH RI SK\VLFDO XSSHU ERXQGV RQ D
WHFKQRORJ\¶VHQHUJ\VDYLQJSRWHQWLDO
7KXVXQOLNH3LQG\FNZKRGHDOVZLWKWKHLVVXHRIRSWLPDOWLPLQJDQG
DPRXQWRI DGRSWLRQRI HQYLURQPHQWDO SROLFLHV WR UHGXFH JUHHQKRXVHZH IRFXVRQ WKH
HIIHFWLYHQHVVRI LQYHVWPHQWVVXEVLGLHV LQFDVHWKHJRYHUQPHQWKDVVHW LWVHOI WKHJRDO WR
DFKLHYH D FHUWDLQ OHYHO RI HPLVVLRQ UHGXFWLRQ ZLWKLQ D FHUWDLQ WLPH VSDQ 7KH SROLF\
UHOHYDQFHRIWKLVDQDO\VLVLVREYLRXVEHFDXVHRIWKHSUHVHQFHRISROLWLFDOO\LPSRVHGWLPH
FRQVWUDLQWV IRU HPLVVLRQ UHGXFWLRQV 7UDGLWLRQDO LQYHVWPHQW WKHRULHV IRU H[DPSOH
6WRQHPDQ DQG 'DYLG  ZRXOG VXJJHVW WKH SUHVHQFH RI D µGRXEOH GLYLGHQG¶
DVVRFLDWHGZLWKVXEVLGL]LQJWKHDGRSWLRQRIHQHUJ\VDYLQJWHFKQRORJLHV WKDWDUHVXEMHFW

WR OHDUQLQJ HIIHFWV 1RW RQO\ GR VXEVLGLHV LQGXFH LPPHGLDWH DGRSWLRQ WR PHHW
SROLWLFDOO\ LPSRVHG WDUJHWV WKH\ DOVR LQGXFH IXUWKHU WHFKQRORJLFDO SURJUHVV VLQFH
WHFKQRORJ\DGRSWLRQLQGXFHVWKHµWDNHRII¶RIOHDUQLQJHIIHFWV,QWKLVSDSHUZHLOOXVWUDWH
ZLWKDVLPSOHPRGHOWKDWLQYHVWPHQWVXEVLGLHVPD\JLYHULVHWRDWUDGHRIIEHWZHHQHDUO\
DGRSWLRQ RI UHODWLYHO\ LQIHULRU WHFKQRORJLHV RQ WKH RQH KDQG DQG ODWH DGRSWLRQ RI
UHODWLYHO\VXSHULRUWHFKQRORJLHVRQWKHRWKHUKDQG7KHVHUHVXOWVWUDQVODWHGLUHFWO\LQWRD
WUDGHRIIEHWZHHQVKRUW DQG ORQJUXQHPLVVLRQ UHGXFWLRQ WDUJHWV7KH LPSOLFDWLRQV DUH
H[DFHUEDWHG RQFH XQFHUWDLQW\ LV UHFRJQL]HG DV DQ LPSRUWDQW LQYHVWPHQW GHFLVLRQ
SDUDPHWHU







GDPDJH 3LQG\FN   6LPLODU WR %DOFHU DQG /LSSPDQ  WHFKQRORJ\
DGRSWLRQLQRXUPRGHORFFXUVLIWKHWHFKQRORJ\ODJH[FHHGVDFHUWDLQWKUHVKROGEXWZH
H[SOLFLWO\PRGHODOHDUQLQJRUVSLOORYHUHIIHFW$SDUWIURPOHDUQLQJZHGRQRWFRQVLGHU
RWKHU W\SHV RI ILUP LQWHUDFWLRQV OLNH QHWZRUN H[WHUQDOLWLHV DQG VWUDWHJLF EHKDYLRU FI
&KRL+RSSHDQG0RUHWWR:HGRKRZHYHUVSHFLILFDOO\DFNQRZOHGJH
ILUP KHWHURJHQHLW\ FI $OYDUH] DQG $PPDQ  )LQDOO\ ZH LJQRUH H[SOLFLW QRQ




FDSWXUHV WKHHVVHQFHRI LQYHVWPHQWXQGHU WHFKQRORJLFDOXQFHUWDLQW\:HGHULYHRSWLPDO
DGRSWLRQ EHKDYLRU WDNLQJ LQWR DFFRXQW WKH RSWLRQ YDOXH RI SRVWSRQHPHQW ,Q WKH WKLUG
VHFWLRQZHH[SORUHWKHFRQVHTXHQFHVIRUVKRUWDQGORQJUXQHQHUJ\VDYLQJVXVLQJWZR
VFHQDULRVRQH LQZKLFKXQFHUWDLQW\ZLWK UHVSHFW WR WHFKQRORJLFDOSURJUHVV LV UHODWLYHO\
VPDOO DQG VXEVLGLHV DUH UHODWLYHO\ KLJK DQG DQRWKHU ZLWK UHODWLYHO\ KLJK OHYHOV RI
XQFHUWDLQW\ DQG VPDOO LQYHVWPHQW VXEVLGLHV :H GLVWLQJXLVK EHWZHHQ FDVHV LQ ZKLFK
WHFKQRORJLFDO SURJUHVV LV H[RJHQRXV DQG FDVHV LQ ZKLFK LW GHSHQGV RQ FXPXODWLYH
DGRSWLRQOHDUQLQJDQGPDWXUDWLRQ6HFWLRQFRQFOXGHV
 7KHPRGHO
:H FRQVLGHU DQ LQGXVWU\ FRQVLVWLQJ RI 1 ILUPV WKDW FDQ SRWHQWLDOO\ EHQHILW IURP WKH
DGRSWLRQRIDVSHFLILFWHFKQRORJ\LQWHUPVRIUHGXFLQJWKHDPRXQWRIHQHUJ\XVHG2YHU
WLPH EHWWHU YLQWDJHV LQGH[HG L RI WKDW WHFKQRORJ\ EHFRPH DYDLODEOH DW FRQVWDQW
SXUFKDVH SULFH. 6XEVLGLHV 6 DUH ZLWK UHVSHFW WR LQYHVWPHQW FRVWV . DQG KHQFH
UHGXFH WKHQHWFRVWVRI DGRSWLRQ WR.±67RPRGHO LUUHYHUVLELOLW\ZH VLPSO\ DVVXPH
WKDWILUPVFDQLQYHVWRQO\RQFHDVGR)DU]LQHWDO7KLVLVFOHDUO\DQH[WUHPHFDVH
RIDQLUUHYHUVLEOHLQYHVWPHQWEXWWKHTXDOLWDWLYHUHVXOWVRIWKHPRGHOVSLOORYHUWRRWKHU
FDVHV ZKHUH LQYHVWPHQWV DUH DW EHVW SDUWLDOO\ UHYHUVLEOH IRU H[DPSOH ZKHQ WKHUH DUH
VFUDSPDUNHWVIRUREVROHWHWHFKQRORJLHVRUZKHQILUPVDUHDOORZHGWRLQYHVWPRUHWKDQ
RQFHFI'RUDV]HOVNL
 )RU VLPSOLFLW\ZH DVVXPH WKDW DOO QHZ YDULHWLHV RI WKH WHFKQRORJ\ UHTXLUH WKH VDPH JURVV LQYHVWPHQWH[SHQGLWXUHV.,IZHDVVXPHWKDWWKHUHLVDVFUDSPDUNHWIRUROGWHFKQRORJLHV. VKRXOGEHLQWHUSUHWHGDVWKHQHW DGRSWLRQFRVW WKDW LV WKHFRVWVRIDGRSWLQJWKHQHZWHFKQRORJ\PLQXVWKHVFUDSYDOXHRI WKHROGRQH

9LQWDJHL FDQSURYLGHDPD[LPXPDPRXQWRISHUSHULRGHQHUJ\VDYLQJVPHDVXUHG
LQPRQHWDU\WHUPVHTXDOWR5L:HDVVXPHWKDWILUPVLQGH[HG 1Q  DUHDEOH WR
RQO\UHDSD IUDFWLRQEHWZHHQ]HURDQGRQHRI WKHPD[LPXPSRWHQWLDOHQHUJ\VDYLQJV
DQG WKDW WKDW IUDFWLRQ LV ILUPVSHFLILF 7KLV IUDFWLRQ LV GHQRWHG E\ QT   dd QT  ,Q
DGGLWLRQZHDVVXPH WKDW ILUPVFDQEH UDQNHG DFFRUGLQJ WR WKDW SDUDPHWHU QQT ZLWK
 ww QQT ,QRWKHUZRUGVDOOHOVHHTXDOILUPQXPEHU  1 LVPRVWOHDVWOLNHO\WR
DGRSWWKHWHFKQRORJ\DVLWVSHUSHULRGPRQHWDU\VDYLQJVIURPWKHDGRSWLRQRIYLQWDJHL
DUH HTXDO WR5L FORVH WR ]HUR0RUH VSHFLILFDOO\ZH DVVXPH WKDW ILUPQ¶V EHQHILWV RIDGRSWLRQDUHJLYHQE\WKHIROORZLQJIXQFWLRQ
 ¸̧¹·¨̈©§  11QQT 
7KLV VSHFLILFDWLRQ RI WKH EHQHILW SDUDPHWHU QT LPSOLHV D QRQXQLIRUP GLVWULEXWLRQ RI
EHQHILWVIURPDGRSWLRQDPRQJILUPV7KHGLVWULEXWLRQLVFKRVHQVXFKWKDWWKHPDMRULW\RI






7KH WHFKQRORJ\ KDV DQ LQILQLWH OLIH WLPH DQG RQFH DGRSWHG LWV SHUIRUPDQFH GRHV QRW
FKDQJH RYHU WLPH 7KHUHIRUH WKHUH LV QR XQFHUWDLQW\ ZLWK UHVSHFW WR D QHZ YLQWDJH¶V

SHUIRUPDQFH DV VRRQ DV LW LV DGRSWHG DQG KHQFH WKH GLVFRXQWHG YDOXH RI WKH
LQVWDQWDQHRXVSURILWVWUHDPIURPDGRSWLQJYLQWDJHL IRUILUPQ VLPSO\HTXDOV
³f     W LQUWLQLQ U5GWH559 TT  
ZKHUHU LVWKHH[RJHQRXVGLVFRXQWUDWH
)ROORZLQJ)DU]LQHW DO ZHDVVXPH WKDW LQHDFKVKRUW SHULRGGW WKHUH LV D
SUREDELOLW\ WKDW D QHZ LPSURYHG YLQWDJH RI WKH WHFKQRORJ\ LV GLVFRYHUHG$VVXPLQJ D
MXPSSURFHVV OHW WKHOLNHOLKRRGRIDGLVFRYHU\LQ WKDWYHU\VKRUWSHULRGEHGHQRWHGE\
OWGW DQG WKH DFWXDO VL]H RI WKH MXPS E\ XW 7KHQ WHFKQRORJLFDO LPSURYHPHQW FDQ EH
PRGHOHGDVIROORZV
G5W   W W WX ZLWK SUREDELOLW\ GWZLWK SUREDELOLW\ GWO O­® ¯  
7RPRGHOHQGRJHQRXV WHFKQRORJLFDOSURJUHVV WKURXJK H[WHUQDO OHDUQLQJE\GRLQJZH
DVVXPHWKDWWKHOLNHOLKRRGOW RIDQHZLPSURYHGYDULHW\EHLQJGLVFRYHUHGFRQVLVWVRIDQ
H[RJHQRXVSDUW  O DQGDSDUWWKDWLVDQLQFUHDVLQJIXQFWLRQRIWKHQXPEHURIILUPVWKDW
KDYHDOUHDG\DGRSWHGWKHWHFKQRORJ\1W OOO WW 1  
ZLWK  !ww 1O DQG   ww 1O  7KLV IRUPXODWLRQ FDSWXUHV WKH LGHD WKDW WKH
SUREDELOLW\RI WKH DUULYDO RI DQ LPSURYHGYHUVLRQ RI WKH WHFKQRORJ\ LQFUHDVHVZLWK WKH
QXPEHURI ILUPV WKDW LV XVLQJ LW UHSUHVHQWLQJ D OHDUQLQJ HIIHFW WKDW LV H[WHUQDO WR HDFK
LQGLYLGXDODGRSWHU ,QRWKHUZRUGVRQO\WKRVHILUPVWKDWKDYHQRW\HWDGRSWHGWKHQHZ
WHFKQRORJ\ FDQ UHDS WKH UHWXUQV RI LPSURYHPHQWV RI WHFKQRORJLFDO SHUIRUPDQFH HDUO\




LQIRUPHG WKURXJK IHHGEDFN IURP HDUO\ DGRSWHUV (VVHQWLDOO\ WKLV UHLQIRUFHV WKH
LUUHYHUVLEOHQDWXUHRIDGRSWLRQGHFLVLRQVIRUILUPVDQGHPSKDVL]HVWKHH[LVWHQFHRIORFN
LQ HIIHFWV )XUWKHUPRUH ZH DVVXPH WKDW H[WHUQDO OHDUQLQJE\GRLQJ RFFXUV DW D
GHFUHDVLQJUDWHGXHWRWKHLQFUHDVHGSUREDELOLW\RIGXSOLFDWLRQ
,Q DGGLWLRQ WR XQFHUWDLQW\ DVVRFLDWHG ZLWK WKH WLPLQJ RI WKH HPHUJHQFH RI QHZ
LPSURYHGYLQWDJHVZHDVVXPHWKDWWKHLPSURYHPHQWLWVHOILVDOVRH[DQWH XQFHUWDLQ:H




,QRWKHUZRUGVZHDVVXPHWKDWD WHFKQRORJ\PDWXUHVRYHU WLPH8VLQJ WX WRUHSUHVHQW
WKHPD[LPXPSRVVLEOHLQFUHDVHLQWKHTXDOLW\RIWKHWHFKQRORJ\DWWLPHWZHDVVXPH  W WX X 5 5 
ZLWK  ww 5X  :H DVVXPH WKDW WKH UHDOL]HG WHFKQRORJLFDO LPSURYHPHQWV DUH




IRU WWWW XXXXI 
 1RWHWKDWZHGRQRWH[SORUHWKHIDFWWKDWDGRSWLRQE\RQHILUPPD\KXUWLWVULYDOVIRUH[DPSOHGXHWRLQFUHDVHGFRPSHWLWLRQLQWKHSURGXFWPDUNHWEXVLQHVVVWHDOLQJHIIHFW$VDUHVXOWILUPVLQRXUPRGHODUHQRWLQYROYHGLQVWUDWHJLFEHKDYLRXUDQGKHQFHZHGRQRWH[SORUHLVVXHVRIILUVWDQGVHFRQGPRYHUDGYDQWDJHVRUµZDLWLQJJDPHV¶WKDWREYLRXVO\RIWHQSOD\DQLPSRUWDQWUROHLQWHFKQRORJ\DGRSWLRQVHH+RSSH  DQG0RUHWWR +RZHYHU EHFDXVH RI WKH OHDUQLQJ HIIHFW VSLOOLQJ RYHU IURP HDUO\ WRODWHUDGRSWHUVRXUPRGHOGRHVLQFOXGHDW\SHRIQHWZRUNH[WHUQDOLWLHV

7KH ILUP¶V GHFLVLRQ SURFHVV FDQ QRZEH VXPPDUL]HG DV IROORZV ,Q HDFK SHULRG
XQWLOWKHLQYHVWPHQWLVDFWXDOO\PDGHWKHILUPKDVWRGHFLGHZKHWKHULWLVJRLQJWRLQYHVW
RU SRVWSRQH WKH GHFLVLRQ WR LQYHVW WR WKH QH[W SHULRG:KHQ H[HUFLVLQJ WKH RSWLRQ WR
DGRSWWKHILUPJHWVWKHSD\RII9n5LWKDWLVWKHSUHVHQWYDOXHRI WKHSURILWVWUHDPDVGHILQHGLQHTXDWLRQDQGSD\VWKHQHWDGRSWLRQFRVWZKLFKHTXDOVWKHLQYHVWPHQWFRVW
.PLQXVWKHDPRXQWRIVXEVLGLHVUHFHLYHG68VLQJHTXDWLRQILUPQ¶VQHWSUHVHQW
YDOXHRIWKHGHFLVLRQWRDGRSWYLQWDJHL  LQ 5: LVJLYHQE\
   6.U56.595 LQLQLQ   : T  
7KLVYDOXH LVRIWHQ UHIHUUHG WRDV WKH µWHUPLQDWLRQYDOXH¶RI WKHRSWLRQ WR DGRSW ,I WKH
LQYHVWPHQWLVSHUIHFWO\UHYHUVLEOHDQGILUPVFDQLQYHVWDVRIWHQDVWKH\OLNHLQYHVWPHQW
ZLOO WDNHSODFHZKHQHYHU WKH WHUPLQDWLRQYDOXH LVSRVLWLYH DQGKHQFH WKH VLPSOH139
UXOH DSSOLHV ,I LQYHVWPHQWV DUH KRZHYHU QRW SHUIHFWO\ DQG FRVWOHVVO\ UHYHUVLEOH
KDYLQJ DGRSWHG D SDUWLFXODU YLQWDJH FDQ JLYH ULVH WR UHJUHW LQ IXWXUH SHULRGV LI QHZ
YLQWDJHV DUULYH WKDW RXWSHUIRUP WKH SXUFKDVHG YHUVLRQ7KHUHIRUH WKH ILUP KDV WR WDNH
LQWRDFFRXQWWKHRSWLRQWRSRVWSRQHWKHLQYHVWPHQWGHFLVLRQWRIXWXUHSHULRGV7KHYDOXH
RISRVWSRQLQJWKHLQYHVWPHQWIRUDYHU\VKRUWSHULRGGWHTXDOVWKHGLIIHUHQFHEHWZHHQWKH
PD[LPXPGLVFRXQWHG YDOXH RI WKH LQYHVWPHQW RSWLRQ DV HYDOXDWHG LQ WKDW QH[W SHULRG
DQGWKHGLVFRXQWHGYDOXHRILQYHVWLQJWRGD\VHHHTXDWLRQ7KHIRUPHULQFOXGHVWKH
H[SHFWHG FDSLWDO JDLQ LQ WKH IRUP RI WKH DUULYDO RI D QHZ LPSURYHG YHUVLRQ RI WKH
WHFKQRORJ\DQGLVXVXDOO\UHIHUUHGWRDVWKHµFRQWLQXDWLRQYDOXH¶ZKLFKIRUWKHQWKILUP
FDQEHZULWWHQDVIROORZV







RQJRLQJ WHFKQRORJLFDO SURJUHVV DQG KHQFH WKH WHUPLQDWLRQ YDOXH ZLOO GRPLQDWH WKH
FRQWLQXDWLRQ YDOXH DW VRPH IXWXUH SRLQW LQ WLPH +HQFH IRU HDFK ILUP WKHUH H[LVWV D
FULWLFDO WHFKQRORJLFDO TXDOLW\ RU VDYLQJV SRWHQWLDO GHQRWHG 5Q DW ZKLFK WKH ILUP LVLQGLIIHUHQW EHWZHHQ LQYHVWLQJ DQG SRVWSRQLQJ $GRSWLRQ RFFXUV DV VRRQ DV WKH DFWXDO
VDYLQJVH[FHHGWKDWFULWLFDOYDOXH
 7KHLPSDFWRIVXEVLGLHVDQGXQFHUWDLQW\RQFXPXODWLYHHQHUJ\VDYLQJV
,Q WKLV VHFWLRQ ZH DQDO\]H WKH LPSDFW RI KLJKHU VXEVLGLHV RU ORZHU XQFHUWDLQW\ RQ
FXPXODWLYH HQHUJ\ VDYLQJV RYHU WLPH:H GR VR E\ FRPSDULQJ HQHUJ\ VDYLQJV LQ WZR
VFHQDULRV RQH ZLWK UHODWLYHO\ ODUJH VXEVLGLHV DQG OLWWOH XQFHUWDLQW\ DERXW WKH UDWH RI
WHFKQRORJLFDO SURJUHVV DQG RQH ZLWK UHODWLYHO\ VPDOO VXEVLGLHV DQG KLJK OHYHOV RI
XQFHUWDLQW\7RLOOXVWUDWHWKHEDVLFPHFKDQLVPVRIWKHPRGHOZHILUVWWXUQWRDVLPSOLILHG





OHDUQLQJE\GRLQJDQGE\DVVXPLQJ WKDW WKHUH LVQRSK\VLFDO OLPLWZLWK UHVSHFW WR WKH

HQHUJ\VDYLQJEHQHILWVLHWKHUHLVQRPDWXUDWLRQ7KXVZHVSHFLI\HTXDWLRQVDQG
 DV OO  W DQG  WX X  UHVSHFWLYHO\ 7R VROYH WKH PRGHO ZH IROORZ )DU]LQ HW DO
 DQG GHWHUPLQH WKH FULWLFDO TXDOLW\ RI WKH WHFKQRORJ\ 5Q E\ HTXDWLQJ WKHWHUPLQDWLRQYDOXH DQG WKH FRQWLQXDWLRQYDOXH HTXDWLRQV  DQG  UHVSHFWLYHO\ VHH
$SSHQGL[$IRUWHFKQLFDOGHWDLOV7KLVFULWLFDOTXDOLW\RIWKHWHFKQRORJ\DWZKLFKILUPQ
ZLOOH[HUFLVHLWVRSWLRQWRDGRSWHTXDOV  UX6.U5 QQ   OT   
7KLV H[SUHVVLRQ UHYHDOV WKDW WKH FULWLFDO WHFKQRORJ\ OHYHO LQ WKH SUHVHQFH RI
XQFHUWDLQW\ LV HTXDO WR WKH FULWLFDO WHFKQRORJ\ OHYHO LQ WKH WKHRUHWLFDO FDVH WKDW ILUPV
VLPSO\DSSO\WKHVWDQGDUG1HW3UHVHQW9DOXHUXOHWKHILUVWWHUPRQWKH5+6RIHTXDWLRQ
 SOXV D IDFWRU WKDW LV DVVRFLDWHGZLWK XQFHUWDLQW\ WKH VHFRQG WHUP RQ WKH 5+6
(YLGHQWO\WKHKLJKHUWKHH[SHFWHGFDSLWDOJDLQVDVDUHVXOWRIHLWKHUDKLJKHUOLNHOLKRRG
RIWHFKQRORJLFDOSURJUHVV O RUEHFDXVHRIODUJHUH[SHFWHGLPSURYHPHQWV  X WKH
EHWWHUWKHFULWLFDOSHUIRUPDQFHRIWKHWHFKQRORJ\VKRXOGEHLQRUGHUWRWULJJHUDGRSWLRQ
:HFDQQRZGHULYHDQDQDO\WLFDOVROXWLRQIRUWKHQXPEHURIILUPVWKDWKDVDGRSWHG
DWDSDUWLFXODUSRLQW LQ WLPHDVD IXQFWLRQRI WKHTXDOLW\RI WKH WHFKQRORJ\DW WKDW WLPH
5W7KHQXPEHURIILUPVXVLQJDYDULHW\RIWKHQHZWHFKQRORJ\DWWLPHWFDQEHIRXQGE\FRPELQLQJHTXDWLRQVDQG
   ¸̧¹·¨̈©§   UX5 6.U111 W81&W O  
 ,QDZRUOGZLWKRXWLUUHYHUVLELOLW\WKDWLVLIILUPVFDQLQYHVWDQLQILQLWHQXPEHURIWLPHVWKHDSSURSULDWHGHFLVLRQ FULWHULRQ LV WKH VWDQGDUG 139 UXOH ZKLFK VD\V WKDW LQYHVWPHQW VKRXOG RFFXU DV VRRQ DV WKHH[SHFWHGQHWSUHVHQWYDOXHRIDGRSWLRQLVSRVLWLYH7KLVKROGVLI  LQ 5: HTXDWLRQLVODUJHUWKDQRUHTXDOWR]HUR7KH139FULWHULRQWKXVHTXDOV   Q139Q 6.U5 T 

1RZZHFDQGHWHUPLQHWKHLPSDFWRIXQFHUWDLQW\RQFXPXODWLYHDGRSWLRQE\ILUPV
LQWKHLQGXVWU\7KHILUVWGHULYDWLYHVRIZLWKUHVSHFW WRERWK O DQG X DUHVWULFWO\
QHJDWLYHZKLFK LPSOLHV WKDWKLJKHU OHYHOVRIXQFHUWDLQW\ LQ WHUPVRIHLWKHU WKH UDWHRI
DUULYDO RI QHZ WHFKQRORJLHV RU WKH LQFUHDVH LQ HQHUJ\ HIILFLHQF\ LPSOLHV IHZHU ILUPV
DGRSWLQJWKHQHZWHFKQRORJ\DWHDFKSRLQWLQWLPH
1H[WZH FDQ DQDO\]H KRZ WKH QXPEHU RI DGRSWHUV DW HDFK SRLQW LQ WLPH 1W LVDIIHFWHGE\WKHSUHVHQFHRIDVXEVLG\7DNLQJWKHILUVWGHULYDWLYHRIZLWKUHVSHFWWR
6ZHILQG WKDWVXEVLGLHVXQDPELJXRXVO\VSHHGXS WKHGLIIXVLRQSURFHVV WKH ODUJHU WKH
VXEVLG\WKHPRUHILUPVXVHWKHQHZWHFKQRORJ\DWHDFKSRLQWLQWLPH
)LQDOO\ZHFDQDGGUHVV WKHTXHVWLRQZKHWKHUXQFHUWDLQW\ LVQHFHVVDULO\EDGIURP
DQ HQYLURQPHQWDO SHUVSHFWLYH DQG LI VR KRZ LW FDQ EH UHPHGLHG E\ JRYHUQPHQWV





)URP)LJXUHZH FDQ LQIHU WKHFXPXODWLYHDPRXQWRI HQHUJ\ VDYLQJ DW HDFKSRLQW LQ
WLPHWKDWLVDFKLHYHGLQHLWKHUVFHQDULRE\FDOFXODWLQJWKHVL]HRI WKHDUHDEHWZHHQWKH
UHOHYDQWDGRSWLRQFXUYH DQGWKHYHUWLFDOD[LV6XSSRVHIRUH[DPSOHWKDWDWWLPHWWKH
WHFKQRORJ\ KDV DGYDQFHG VXFK WKDW WKH EHVW YDULHW\ \LHOGV HQHUJ\ VDYLQJV HTXDO WR5WVHH )LJXUH $ 7KH WZR DGRSWLRQ FXUYHV UHSUHVHQW ZKLFK ILUPV LQGH[HG Q KDYH
DGRSWHGZKLFKHDUOLHUYDULHW\RI WKH WHFKQRORJ\DQGVKRZVKRZPXFKHQHUJ\ LV EHLQJ

VDYHG E\ DOO ILUPV FROOHFWLYHO\ 8QGHU 6FHQDULR , DOO ILUPV XS WR ILUP Q  1W, KDYHDGRSWHGDQHDUOLHUYDULHW\RI WKHWHFKQRORJ\DQGSHUSHULRGHQHUJ\VDYLQJVHTXDO WKH






%!& VORZHU DGRSWLRQ DOVR LPSOLHV LQYHVWPHQWV LQ UHODWLYHO\ VXSHULRUYDULHWLHVRI WKH
WHFKQRORJ\7KHUHIRUHKLJKVXEVLGLHVRUORZHUOHYHOVRIXQFHUWDLQW\PD\WKXVFRQWULEXWH
WRWKHRFFXUUHQFHRIDORFNLQWKDWLVXQGHVLUDEOHIURPDSROLF\SHUVSHFWLYH
7KXV ODUJHU XQFHUWDLQW\ RU VPDOOHU VXEVLGLHV DUH QRW QHFHVVDULO\ EDG IURP DQ
HQHUJ\VDYLQJSRLQWRIYLHZ/DUJHUVXEVLGLHV UHVXOW LQPRUH ILUPVKDYLQJDGRSWHG DQ
HDUOLHU YDULHW\ RI WKH QHZ WHFKQRORJ\ ZKLFK FDQ EH UHIHUUHG WR DV WKH 6FDOH HIIHFW
+RZHYHU LW DOVR LQGXFHV ILUPV WR DGRSW UHODWLYHO\ LQIHULRU YDULHWLHV RI WKH QHZ





7KH FRQFOXVLRQ WKDW VXEVLGLHV VSHHG XS DGRSWLRQ GRHV QRW FKDQJH LIZH WDNH OHDUQLQJ




GRPLQDWHV WKH 6FDOH HIIHFW 8QIRUWXQDWHO\ LQFOXGLQJ OHDUQLQJ DQG PDWXUDWLRQ LPSOLHV
WKDWZHFDQQR ORQJHUVROYHRXUPRGHODQDO\WLFDOO\DQG WKHUHIRUHZHKDYH WR UHVRUW WR
QXPHULFDOVLPXODWLRQV7KDWPHDQVWKDWZHQHHGWRVSHFLI\WKHSUREDELOLW\RIWKHDUULYDO
RI D QHZYLQWDJH DQG WKH VL]H RI WKH MXPS DV GHVFULEHG LQ HTXDWLRQV  DQG  7KH
OLNHOLKRRGRIDWHFKQRORJLFDOLPSURYHPHQWOWLVVSHFLILHGDV
EDOO WW 1   
7KLV IRUPXODWLRQ FDSWXUHV WKH LGHD WKDW WKH SUREDELOLW\ RI WHFKQRORJLFDO LPSURYHPHQW
LQFUHDVHVZLWK WKHQXPEHURI ILUPVXVLQJ WKDW WHFKQRORJ\7KLV UHSUHVHQWV WKH OHDUQLQJ
HIIHFW :H DVVXPH WKDW OHDUQLQJ RFFXUV DW D GHFUHDVLQJ UDWH GXH WR WKH LQFUHDVHG
SUREDELOLW\ RI GXSOLFDWLRQ E 7KH PD[LPXP VL]H RI WKH LPSURYHPHQW RI WKH
WHFKQRORJ\LVVSHFLILHGDV
J W WX 5 5  
7KH WHFKQRORJ\ KDV WKXV PDWXUHG ZKHQ J55W   $W WKDW OHYHO WKH WHFKQRORJ\ QR
ORQJHULPSURYHVDQGXQFHUWDLQW\UHJDUGLQJWHFKQRORJLFDOSURJUHVVLVFRPSOHWHO\DEVHQW
'HSHQGLQJRQWKHDVVXPSWLRQVUHJDUGLQJWHFKQRORJLFDOPDWXUDWLRQDQGOHDUQLQJ
ZH FDQ GLVWLQJXLVK IRXU YHUVLRQV RI WKH PRGHO (DFK YHUVLRQ LV FKDUDFWHUL]HG E\ D




4XDGUDQW$ UHIOHFWV WKHVLPSOHYHUVLRQRI WKHPRGHO LQZKLFKPDWXUDWLRQDQG OHDUQLQJ
DUHQHJOHFWHG2QHFDQ WKLQNKHUHRIDVPDOORSHQHFRQRP\LQZKLFK LQQRYDWLRQV WDNH
SODFHDEURDGDQGDUHWKXVH[RJHQRXVWRWKHGRPHVWLFFRXQWU\ZKHUHDVGRPHVWLFDOO\QR
NQRZOHGJH VSLOORYHUV RFFXU ,Q WKLV FDVH WKH H[SHFWHG WHFKQRORJLFDO LPSURYHPHQW LV
FRQVWDQWRYHUWLPHVLQFHERWKO DQGXDUHH[RJHQRXVDQGFRQVWDQW7KLVLVWKHFDVHWKDW
ZDVGLVFXVVHGLQVHFWLRQ
,Q TXDGUDQW % OHDUQLQJ LV LQWURGXFHG ZKLOH WHFKQRORJLFDO LPSURYHPHQW LV VWLOO
XQERXQGHG7KLVLPSOLHVWKDWXW LVFRQVWDQWZKLOHOW LVDSRVLWLYHIXQFWLRQRIWKHQXPEHU
RIDGRSWHUV HJO7KH WHFKQRORJ\ LVH[SHFWHG WR LPSURYH DWDQHYHUKLJKHU UDWH DV
ORQJ DV WKH QXPEHU RI DGRSWHUV LQFUHDVHV EXW DV VRRQ DV WKHPRGHO FRQYHUJHV WR WKH
VWHDG\VWDWHH[SHFWHGWHFKQRORJLFDOLPSURYHPHQWEHFRPHVFRQVWDQW7KHVWHDG\VWDWHLV
FKDUDFWHUL]HGE\DVLWXDWLRQLQZKLFKDOOILUPVKDYHDGRSWHGWKHWHFKQRORJ\  W1 1 
4XDGUDQW&GHSLFWV WKHSDWWHUQRI WHFKQRORJLFDO LPSURYHPHQW LQ WKH DEVHQFHRI
OHDUQLQJEXWZLWKERXQGHGWHFKQRORJLFDOLPSURYHPHQW1RZOW LVFRQVWDQWZKLOHXW LVD
GHFUHDVLQJIXQFWLRQRI WKHTXDOLW\RI WKHWHFKQRORJ\5WDOUHDG\DWWDLQHGVHHHTXDWLRQ$VWHDG\VWDWHZLOOEHUHDFKHGZLWKDFRQVWDQWQXPEHURIDGRSWHUVWKDWLVSRWHQWLDOO\














 UHSUHVHQWHG KHUH DV FDVH $ ZKHQ ZH DFFRXQW IRU HQGRJHQRXV WHFKQRORJLFDO
SURJUHVV7RLOOXVWUDWHWKLVZHFRQGXFWHGDVHULHVRI0RQWH&DUORVLPXODWLRQVZLWK
UXQV EDVHG RQ UDQGRP GUDZV IURP WKH GLVWULEXWLRQV RI WKH SDUDPHWHUV X DQG O :H
DQDO\]HGDJJUHJDWHHQHUJ\VDYLQJVRYHUWLPHIRUWZRGLIIHUHQWVXEVLG\OHYHOVDKLJKDQG
DORZRQH:HFRQGXFWHGDQH[WHQVLYHVHQVLWLYLW\DQDO\VLVZLWKUHVSHFWWRD WKHGHJUHH
RI OHDUQLQJ U WKH GLVFRXQW UDWH J WKH VSHHG RI WHFKQRORJ\ PDWXUDWLRQ O WKH
H[RJHQRXV DUULYDO RI QHZ WHFKQRORJLHV LQQRYDWLRQ VXFFHVV DQG 5 WKH OHYHO RI
PDWXUDWLRQDQGILQGWKDWWKHUHDUHHVVHQWLDOO\WZRSRVVLEOHRXWFRPHVRIWKHPRGHO
2QHSRVVLEOHRXWFRPH LV WKDW DKLJK VXEVLG\ OHDGV WR D UHODWLYHO\KLJK OHYHO RI
DJJUHJDWHHQHUJ\VDYLQJVLQERWK WKHVKRUWDQGWKHORQJUXQWKH6FDOHHIIHFWDVVRFLDWHG
ZLWK PRUH ILUPV DGRSWLQJ DOZD\V GRPLQDWHV WKH TXDOLW\ HIIHFW RI ILUPV DGRSWLQJ
UHODWLYHO\ LQIHULRU WHFKQRORJLHV 2EYLRXVO\ WKLV FDQ RQO\ KROG LQ WKRVH FDVHV ZKHUH














7KH VHFRQG SRVVLEOH RXWFRPH LV WKDW D KLJK VXEVLG\ OHDGV WR D UHODWLYHO\KLJK
OHYHO RI DJJUHJDWH HQHUJ\ VDYLQJV LQ WKHVKRUW UXQ EXW WR D UHODWLYHO\ ORZ OHYHO LQ WKH
ORQJ UXQ VLQFH WKH VORZ DGRSWLRQ XQGHU D ORZ VXEVLG\ UHJLPH LV FRPSHQVDWHG E\ WKH
DGRSWLRQRI UHODWLYHO\EHWWHU WHFKQRORJLHV LQ WKH ORQJUXQ6RZKHUHDV WKH6FDOHHIIHFW
GRPLQDWHV LQ WKH VKRUW UXQ WKH 4XDOLW\ HIIHFW LV PRUH LPSRUWDQW LQ WKH ORQJ UXQ VHH
)LJXUH7KLVUHVXOWRQO\REWDLQVLI WKH WHFKQRORJ\ LVXQERXQGHGDQGDOO WHFKQRORJLHV
HYHQWXDOO\DGRSWDYDULHW\RIWKHHQHUJ\VDYLQJWHFKQRORJ\WKDWLVLQFDVHV$DQG%
,QVHUW)LJXUHDERXWKHUH!
7R VXPPDUL]H ZH ILQG WKDW WKHUH LV DOZD\V D WUDGHRII EHWZHHQ VKRUWUXQ DQG
ORQJUXQ HQHUJ\ VDYLQJV GXH WR WKH 6FDOH HIIHFW YHUVXV WKH 4XDOLW\ HIIHFW XQOHVV
PDWXUDWLRQLVVXFKWKDWQRWDOOILUPVHYHQWXDOO\DGRSWDYDULHW\RIWKHQHZWHFKQRORJ\
7KH VHULHVRI0RQWH&DUOR VLPXODWLRQVZHSHUIRUPHG LQGLFDWHV WKDW WKH6FDOH HIIHFW LV
PRUH OLNHO\ WR GRPLQDWH LQ WKH ORQJ UXQ IRU ORZ OHDUQLQJ UDWHV D KLJK VSHHGV RI





WKH WHFKQRORJ\ VKRXOG EH KLJKHU WR WULJJHU DGRSWLRQ ,QWXLWLYHO\ ZKHQ ODUJH
WHFKQRORJLFDO LPSURYHPHQWV DUH WR EH H[SHFWHG ILUPV SRVWSRQH DGRSWLRQ 7KH VDPH
DUJXPHQWV KROG IRU D KLJK VSHHG RI WHFKQRORJ\ PDWXUDWLRQ J ODUJH MXPSV LQ
WHFKQRORJLFDOLPSURYHPHQWOHDGWRDGHOD\LQDGRSWLRQVLQFHEHWWHUWHFKQRORJLHVFDQEH
H[SHFWHGZLWKLQ D VKRUW SHULRG RI WLPH$ ORZ OHDUQLQJ UDWH LPSOLHV WKDW ODWH DGRSWHUV
UHDS RQO\ OLPLWHG EHQHILWV IURP HDUO\ DGRSWHUV¶ H[SHULHQFH DV D UHVXOW RI ZKLFK
WHFKQRORJLFDO LPSURYHPHQW LV UHODWLYHO\ VORZ ,Q VXP LQ DQ HQYLURQPHQW ZKHUH
GLIIXVLRQ LV UHODWLYHO\ VORZ LQ LWVHOI WKHQ VXEVLGLHV FDQ SOD\ DQ LPSRUWDQW UROH LQ
VWLPXODWLQJ DGRSWLRQ DQG WKH UHVXOWLQJ LQFUHDVH LQ WKH QXPEHU RI DGRSWHUV FDQ EH




D FHUWDLQ OHYHO RI JUHHQKRXVH JDV HPLVVLRQ UHGXFWLRQ ZLWKLQ D FHUWDLQ VKRUW SHULRG RI
WLPH 7KHUH LV D SOHWKRUD RI DYDLODEOH HQHUJ\VDYLQJ WHFKQRORJLHV UDQJLQJ IURP QHZ
WHFKQRORJLHVZKHUH HIILFLHQF\ LPSURYHPHQWV DUH VWLOO SRVVLEOH DQG VXEMHFW WR OHDUQLQJ
HIIHFWVWRPRUHPDWXUHWHFKQRORJLHVZKHUHWKHOHYHORIHIILFLHQF\LVPRUHRUOHVVIL[HG
6XEVLGL]LQJWHFKQRORJ\DGRSWLRQLQGXFHVLQYHVWPHQWVEHFDXVHRILQFUHDVHGSURILWDELOLW\
+RZHYHU WKH VWDWH RI WKH WHFKQRORJLHV LV QRW IL[HG JHQHUDOO\ WKHLU SHUIRUPDQFH
LPSURYHVRYHUWLPHZKLOHWKHVSHHGDQGH[WHQWRIWKHLPSURYHPHQWVLVXQFHUWDLQ





UXQ VDYLQJV DW WKH H[SHQVHRI ORQJUXQ VDYLQJV/RZHUXQFHUWDLQW\ RUKLJKHU VXEVLGLHV
WHQG WR LQFUHDVH WKH VSHHG DW ZKLFK ILUPV DGRSW DQG WKHUHIRUH XQDPELJXRXVO\ IRVWHU
HQHUJ\VDYLQJVLQWKHVKRUWUXQ ,QWKHORQJHUUXQKRZHYHUDFFRXQWKDVWREHWDNHQRI





VDYLQJ WHFKQRORJLHV FDQ EH FRXQWHUSURGXFWLYH IURP D SROLF\ SHUVSHFWLYH DV WKH\ PD\
IDYRUDORFNLQLQWRUHODWLYHO\LQIHULRUWHFKQRORJLHV
,Q VXP ZH ILQG WKDW LQYHVWPHQW VXEVLGLHV DUH PRVW HIIHFWLYH LI WKH\ VWLPXODWH
DJJUHJDWH HQHUJ\ VDYLQJV ZKLOH DYRLGLQJ D ORFNLQ LQ LQIHULRU WHFKQRORJLHV ,Q WKH
FRQWH[WRIRXUVLPSOHPRGHOWKLVFULWHULRQLVPRVWOLNHO\WREHIXOILOOHGLI WKHGLIIXVLRQ
SURFHVV LV VORZ LQ WKH DEVHQFH RI VXEVLGLHV ,Q WKLV VLWXDWLRQ VXEVLGLHV VLJQLILFDQWO\
LQFUHDVHWKHQXPEHURIDGRSWHUVDQGWKHUHE\DJJUHJDWHHQHUJ\VDYLQJVZKLOHDORFNLQLQ
LQIHULRUWHFKQRORJLHVLVOLNHO\WREHDYRLGHG7KHUHDVRQVIRUDVORZUDWHRIDGRSWLRQFDQ
EH YDULRXV D ORZ GHJUHH RI NQRZOHGJH VSLOORYHUV D KLJK GLVFRXQW UDWH RU WKH




HQHUJ\VDYLQJ WHFKQRORJLHV 7KH DQVZHU WR WKH TXHVWLRQ ZKHWKHU WKLV LV D EHQHILFLDO
VWUDWHJ\ LQ WHUPV RI DFFXPXODWHG HQHUJ\ VDYLQJV GHSHQGV FUXFLDOO\ RQ WKH QDWXUH RI
HQGRJHQRXVWHFKQRORJLFDOSURJUHVVDQGWKHGHJUHHRIXQFHUWDLQW\
5HIHUHQFHV
$OYDUH] ) DQG + $PPDQ  /HDUQLQJE\'RLQJ XQGHU 8QFHUWDLQW\&RPSXWDWLRQDO(FRQRPLFV %DOFHU < DQG 6$ /LSSPDQ  7HFKQRORJLFDO ([SHFWDWLRQV DQG $GRSWLRQ RI,PSURYHG7HFKQRORJ\-RXUQDORI(FRQRPLF7KHRU\ &KRL -3  ,UUHYHUVLEOH &KRLFH RI 8QFHUWDLQ 7HFKQRORJLHV ZLWK 1HWZRUN([WHUQDOLWLHV5$1'-RXUQDORI(FRQRPLFV 'L[LW $. DQG 56 3LQG\FN  ,QYHVWPHQW XQGHU 8QFHUWDLQW\ 3ULQFHWRQ3ULQFHWRQ8QLYHUVLW\3UHVV'DYLG 3$ 7HFKQLFDO &KRLFH ,QQRYDWLRQ DQG (FRQRPLF*URZWK &DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV'DYLHV 6  7KH 'LIIXVLRQ RI 3URFHVV ,QQRYDWLRQV &DPEULGJH &DPEULGJH8QLYHUVLW\3UHVV'RUDV]HOVNL 8  7KH 1HW 3UHVHQW 9DOXH 0HWKRG YHUVXV WKH 2SWLRQ 9DOXH RI:DLWLQJ $ QRWH RQ )DU]LQ +XLVPDQ DQG .RUW  -RXUQDO RI (FRQRPLF'\QDPLFVDQG&RQWURO 'RVL*6RXUFHV3URFHGXUHVDQG0LFURHFRQRPLF(IIHFWVRI,QQRYDWLRQ-RXUQDORI(FRQRPLF/LWHUDWXUH 'RVL & DQG 0 0RUHWWR  3ROOXWLRQ $FFXPXODWLRQ DQG )LUP ,QFHQWLYHV WR$FFHOHUDWH 7HFKQRORJLFDO &KDQJH XQGHU 8QFHUWDLQ 3ULYDWH %HQHILWV(QYLURQPHQWDODQG5HVRXUFH(FRQRPLFV )DU]LQ<+.-0+XLVPDQ DQG 30.RUW 2SWLPDO 7LPLQJ RI 7HFKQRORJ\$GRSWLRQ-RXUQDORI(FRQRPLF'\QDPLFVDQG&RQWURO *UXEE0  7HFKQRORJLHV (QHUJ\ 6\VWHPV DQG WKH 7LPLQJ RI &2 (PLVVLRQV$EDWHPHQW$QRYHUYLHZRIHFRQRPLFLVVXHV(QHUJ\3ROLF\ *UEOHU$11DNLFHQRYLF DQG'*9LFWRU'\QDPLFVRI(QHUJ\7HFKQRORJLHVDQG*OREDO&KDQJH(QHUJ\3ROLF\ 





 7KH H[SHFWHG LQFUHDVH LQ WKH YDOXH RI WKH RSWLRQ WR DGRSW LV D IXQFWLRQ RI WKH
H[RJHQRXVUDWHRIWHFKQRORJLFDOSURJUHVVO DQGWKHPD[LPXPMXPSVL]HX 7KHVH
SDUDPHWHUV DUH H[RJHQRXV WR LQGLYLGXDO ILUPV ,I D QHZ YLQWDJH RI WKH WHFKQRORJ\
EHFRPHV DYDLODEOH WKH TXHVWLRQ LV ZKHWKHU LW ZLOO WULJJHU DGRSWLRQ &OHDUO\ WKH
SUREDELOLW\RIDGRSWLRQGHSHQGVRQERWKWKHFULWLFDOYDOXHRIHQHUJ\VDYLQJVWKDWWULJJHUV
DGRSWLRQ5QZKLFKQHHGVWREHGHWHUPLQHGDQGWKHFXUUHQWVWDWHRIWKHWHFKQRORJ\LQWHUPVRI HQHUJ\ VDYLQJV57KH LPSURYHPHQWZLOO WULJJHU DGRSWLRQ LI WKH MXPS LQ WKH
TXDOLW\RIWKHWHFKQRORJ\LVVXIILFLHQWO\ODUJH  XX55Q d ZKHUHDVQRDGRSWLRQZLOO
WDNHSODFHLIWKHMXPSLQTXDOLW\LVUHODWLYHO\VPDOO  55X Q dd  7KHSUREDELOLWLHVRI
WKHVH FDVHV WR RFFXU FDQ EH GHWHUPLQHG XVLQJ HTXDWLRQV  DQG  XQGHU WKH
DVVXPSWLRQVWKDW OO  W DQG  WX X 7KLV\LHOGV
 > @         ¿¾½®̄­ :  ³³   5)GXX5XGXX5)XGW5)G55)( QX 55X Q55X QQQ QQ  O  $
7KH ILUVW WHUP EHWZHHQ EUDFNHWV RQ WKH ULJKWKDQG VLGH 5+6 RI $ UHIOHFWV WKH




UHODWLYHO\ ODUJH WKH RSWLRQ WR LQYHVW LV H[HFXWHG &RPELQLQJ HTXDWLRQV $ DQG 
\LHOGV WKH YDOXH RI WKH RSWLRQ WR DGRSW DV D IXQFWLRQ RI WKH TXDOLW\ RI WKH WHFKQRORJ\
XQGHUFRQVLGHUDWLRQ

       »¼º«¬ª : ³³   GXX5XGXX5)XU5) X 55X Q55X QQ QQ  OO  $
%\GHILQLWLRQDW5 5QLQYHVWLQJLVRSWLPDODIWHUWKHQH[WMXPS6XEVWLWXWLQJ5 5Q LQWRHTXDWLRQ$DQGXVLQJZHILQG          »¼º«¬ª ¹̧·©̈§  »¼º«¬ª  ³  6.X5UUGX6.X59XU5) QQXX QQQQ    TOOOO  $
,Q WKH RSWLPXP LW PXVW KROG WKDW DW WKH FULWLFDO WHFKQRORJ\ OHYHO WKH YDOXH RI WKH
DGRSWLRQSURMHFWIRUWKH QWK ILUPLVHTXDOWRLWVWHUPLQDWLRQYDOXH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